Effects of minor groove binding drugs on camptothecin-induced DNA lesions in L1210 nuclei.
Topoisomerase I inhibition detected in mammalian cells can be correlated with reduced tumor growth. Camptothecin specifically inhibits topoisomerase I by stabilization of a covalently linked DNA-enzyme complex and associated DNA single-strand breaks. Whether perturbations in nuclear DNA structure can alter camptothecin-induced DNA damage was examined using the non-intercalative DNA minor groove binders distamycin, Hoechst 33258 and DAPI (4',6-diamidino-2-phenylindole). L1210 nuclei were treated with camptothecin alone or in the presence of single minor groove binders. DNA-protein crosslinks and single-strand breaks were determined using potassium-sodium dodecyl sulfate precipitation and alkaline elution respectively. Distamycin produced a dose-dependent decrease in DNA-protein crosslinks and strand breaks. This effect was reduced if nuclei were treated with camptothecin prior to distamycin addition. Distamycin was unable to reverse lesions once induced or to prevent repair of damage upon camptothecin removal. Hoechst 33258 and DAPI also decreased camptothecin-induced DNA damage. The order of inhibitory potency was: distamycin greater than Hoechst greater than DAPI. This order corresponded to the molecular weights as well as to the size of the nucleotide binding sites of the drugs. Identifying agents which alter such DNA lesions should provide better understanding of the chemotherapeutic activity of camptothecin as well as help elucidate new leads for drug combinations of improved therapeutic benefit.